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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C, § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)K Responsive to communication(s) filed on 15 July 2003 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) E3 Claim(s) 1-61 is/are pending in the application. 

4a) Of the above claim(s) 40-61 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 1-39 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 09 January 2002 is/are: a)S accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)Q disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

1 2) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 


3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

1 5) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 1 20 and/or 1 21 . 
Attachment(s) 


1) |23 Notice of References Cited (PTO-892) 

2) Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) ^ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 5 . 


4) O Interview Summary (PTO-41 3) Paper No(s). 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: 


U.S. Patent and Trademark Office 
PTOL-326 (Rev. 04-01) 
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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group II, claims 1-39 in Paper No. 8 is 
acknowledged. 

2. Claims 40-61 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in Paper No. 8. 

Specification 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Or 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published, under Article 21 (2) 
of such treaty in the English language. 

5. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hashimoto '604 (JP 11 009604 A) 

Hashimoto '604 discloses a data memory (142) containing data produced by 
interrogating a sample at three-dimensionally varied locations in the sample with a 
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pulsed ultrasonic probe (2), the date including for each location a digitized A-scan 
(sound ray data) for that location. 

With regards to claim 2, it is inherent in the system disclosed by Hashimoto '604 
to include locations representing a series of X-Y planes displaced along the Z-axis of 
the probe (see Figures 4, 8, and 9 which define volumes being) as Hashimoto '604 
clearly discloses performing a volume scan of the sample under test and such volume 
scans inherently cover X-Y planes displaced along the Z-axis. 

With regards to claims 3 and 4, it is inherent in the system of Hashimoto '604 to 
utilize probed locations within the depth of field of the transducer as testing for a 
location within the depth of field of the transducer would enable a better scan result than 
if the location was outside the field of the transducer. 

6. Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ishibashi et al. (US 4,980,865). 

Ishibashi et al. discloses a data memory (B mode memory 19) containing data 
produced by interrogating a sample at three-dimensionally varied locations in the 
sample with a pulsed ultrasonic probe (2), the date including for each location a 
digitized A-scan for that location. 

With regards to claim 2, Ishibashi et al. discloses including locations 
representing a series of X-Y planes displaced along the Z-axis of the probe (see Figures 
and column 3 line 55 - column 4 line 44). 

7. Claims 5-6 and 8-9 rejected under 35 U.S.C. 102(e) as being anticipated by 
Shokrollahi et al. (US 6,200,266 B1). 

With regards to claims 5 and 6, Shokrollahi et al. discloses a memory for storing 
a set of data for each of a number of acoustic impedance features within an actual 
sample interrogated by a pulsed ultrasonic probe, the data set including for each of said 
impedance features a plurality of acoustic reflectance values resulting from excitations 
by said ultrasonic probe of different locations within said sample (see column 6 lines 43- 
45, column 7 lines 3-20 and column 8 lines 1-9). 
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With regards to claims 8 and 9, Shokrollahi et al. discloses interrogating a 
sample at three-dimensionally varied locations in a sample with a pulsed ultrasonic 
probe, developing data produced by the pulsed probe, the data including for each 
location interrogated a digitized A-Scan for that location; storing the developed data in a 
memory, and accessing the data memory to retrieve and display said data (see column 
6 lines 43-45, column 7 lines 3-20 and column 8 lines 1-9). 

8. Claim 7 is rejected under 35 U.S.C. 102(b) as being anticipated by Hashimoto 
'664 (JP 20001 32664A). 

Hashimoto '664 clearly discloses a 4D virtual sample data store (see abstract 
and Figures) containing data produced by a pulsed ultrasonic probe (1 ) and 
representing for each point in an interrogated sample volume (see Figures and abstract) 
three spatial dimensions and a time variable, the time variable comprising a digitized 
time-varying waveform including characterizations of reflections from acoustic 
impedance features n the examined sample (see Figures and abstract). 

9. Claim 7 is rejected. under 35 U.S.C. 102(b) as being anticipated by Olstad et al. 
(US 5,515,856). 

Olstad et al. clearly discloses a 4D virtual sample data store (see Figures and 
abstract) containing data produced by a pulsed ultrasonic probe (1 1 or 21) and 
representing for each point in an interrogated sample volume (see Figures) three spatial 
dimensions and a time variable, the time variable comprising a digitized time-varying 
waveform including characterizations of reflections from acoustic impedance features n 
the examined sample (see column 3 line 49 -column 7 line 48). 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

12. Claims 10-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Olstad et al. in view of Shokrollahi et al. 

With regards to claims 10 and 14, Olstad et al. clearly discloses a method for 
creating a 4D virtual sample memory comprising employing a pulsed ultrasonic probe to 
interrogate a sample a plurality of times (see Figures and abstract), developing a set of 
data for each of a number of acoustic impedance features within the sample 
interrogated by the pulsed probe, storing the developed data in a data memory, and 
accessing the data memory to retrieve stored data and producing a display which 
exhibits acoustic impedance features. 

Olstad et al. discloses the claimed invention with the exception of the data set 
including a plurality of acoustic reflectance values resulting from excitations of different 
locations within the sample by the ultrasonic probe. 

Shokrollahi et al. teaches that it is known in the art of ultrasonic measuring and 
testing to store scan results in the form of acoustic reflectance values in order to reduce 
the noise and error produced by storing the full signal. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
the system of Olstad et al. with the storage capabilities of Shokrollahi et al. in order to 
reduce the errors produced by the ultrasonic testing system. 
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With regards to claims 1 1 and 15, it would have been obvious to one of ordinary 
skill in the art to utilize probed locations within the depth of field of the transducer (in- 
focus acoustic reflectance data) as testing for a location within the depth of field of the 
transducer (in-focus) would enable a better scan result than if the location was outside 
the field of the transducer. 

With regards to claims 12 and 16, it would have been obvious to one of ordinary 
skill in the art to utilize probed locations outside the depth of field of the transducer (out- 
of-focus acoustic reflectance data) as testing for a location outside the depth of field of 
the transducer (out-of-focus), while difficult, provides for a wider scan result with a 
single pulse than would otherwise be possible if the system was restricted to receiving 
data from in-focus locations only. 

With regards to claims 13 and 17, it would have been obvious to one of ordinary 
skill in the art to utilize probed locations both inside the depth of field of the transducer 
(in-focus) and outside the depth of field of the transducer (out-of-focus acoustic 
reflectance data) as testing for both locations, while difficult, provides for a wider scan 
result with a single pulse than would otherwise be possible if the system was restricted 
to receiving data either from in-focus or out-of-focus locations only. 

13. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Olstad 
et al. in view of Suzuki et al. (JP 10277042 A). 

Olstad et al. discloses interrogating a sample a plurality of times to develop data 
representing for each interrogated point in the sample three spatial dimensions and a 
time variable, the time variable comprising a digitized time-varying waveform 
characterizing reflections from acoustic impedance features in the examined sample 
and storing the developed data in a data memory. 

Olstad et al. discloses the claimed invention with the exception of utilizing 
varying probe focus settings to develop the data. 

Suzuki et al. teaches that it is known in the art of ultrasonic measuring and 
testing to utilize synthetic aperture focusing to vary the focus of the ultrasonic probe in 
order to improve the image produced by the system. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the system of Olstad et al. with the synthetic 
aperture feature of Suzuki et al. in order to vary the focus of the ultrasonic probe used 
in the system and to produce an improved image of the sample. 

14. Claims 19-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibashi et al. in view of Weng (US 5396,890). 

With regards to claims 19-23 and 26-29, Ishibashi et al. discloses deriving for 
each of a plurality of locations in the X-Z plane a digitized time-varying acoustic 
reflectance signal uniquely associated with each location and storing the signals (in B- 
mode memory 19). Ishibashi et al. also discloses refocusing the probe as necessary to 
obtain the desired signals. Ishibashi et al. further discloses testing a series of locations 
in a first plane of the sample volume and then testing a series of location in a second 
plane of the sample volume, the second plane being displaced from the first plane, 
wherein said first plane is the X-Y plane or the first plane is the X-Z plane, Y-Z plane, or 
another Z plane. 

Ishibashi et al. discloses the claimed invention with the exception of the signals 
being non-peak-detected signals. 

Weng teaches that it is known in the art of ultrasonic measuring and testing to 
perform a three-dimension scan of an object without utilizing peak-detected signals. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to remove the peak-detection of the received signals of 
Ishibashi et al. as Weng teaches such peak-detection is not necessary for performing 
a three-dimensional scan of a sample. Furthermore, it has been held by the courts that 
the elimination of a feature and its function is not a patentably distinct invention. Please 
see In re Karlson . 136 USPQ 184 (CCPA 1963), In re Wilson . 153 USPQ 740 (CCPA 
1967), and Ex parte Rainu . 168 USPQ 375 (PTO Bd. Of App. 1969). Therefore, the 
removal of the peak-detection and its function from the system of Ishibashi et al. is not 
a patentably distinct invention. 
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With regards to claims 24 and 25, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to change the focus setting of the 
transducer probe and/or the gain applied to the received signals before the second 
plane is interrogated if the position of the second plane required such a focus change 
and/or gain change in order to produce the best test results. 

With regards to claims 30-31 , it would have been obvious to one of ordinary skill 
in the art to control the focus of the probe during each scanning operation such that 
each of the interrogated planes is in focus (including the scans being made 
successively in planes displaced in the direction of the probe and including the 
displacement of the scans to be substantially equal to the depth of field of the probe) as 
testing for a location within the depth of field of the transducer (in-focus) would enable a 
better scan result than if the location was outside the field of the transducer. 

With regards to claim 32, it would have been obvious to one of ordinary skill in 
the art to utilize scans made successively in planes displaced in the direction of the 
probe and including causing the displacement of the scans between planes to be 
greater than the depth of field of the probe in order to create an underscan condition as 
it is well known throughout the art of ultrasonic measuring and testing to try to limit the 
amount of data procured during a testing cycle. The utilization of the underscan 
condition is a popular testing feature when the portion of the sample under test needs to 
be tested but is not of such a great importance that every minor feature needs to be 
recorded. 

With regards to claim 33, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to utilize an overscan feature (causing the 
displacement of the scans to be less than the depth of field of the probe) in the system 
of Ishibashi et al. as the overscan is well known throughout the art of ultrasonic 
measuring and testing for insuring that every feature of the test object is measured. 
Performed by overlapping signals, the overscan allows a testing operator to be sure that 
a feature which could cause problems is not inadvertently overlooked. 

With regards to claims 34-37, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to adjust the gain of the received signal to 
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compensate for many features, including display attenuation and depth attenuation, as 
Ishibashi et al. teaches at column 8 lines 20-37 adjusting the gain of the received 
signals in order to improve the testing results. 

With regards to claims 38-39, Ishibashi et al. teaches combining the individual 
signals received and stored in the B-Mode memory (19) into a three-dimensional 
memory storage (20) in order to obtain a full three dimensional representation of the 
sample under test. 


15. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Nigam (US 4,043,181) discloses an ultrasonic pulse-echo apparatus. 
Furuhata (US 5,078,145) discloses an ultrasonic diagnostic device. 
Machida (US 5,897,499) discloses an ultrasonic diagnostic apparatus for cursor 
control. 

Hashimoto (US 6,500,118 B1) discloses a three-dimensional ultrasonic 
diagnostic apparatus. 

16. Any inquiry, concerning this communication or earlier communications from the 
examiner should be directed to Rose M Miller whose telephone number is 703-305- 
4923. The examiner can normally be reached on Monday - Friday, 7:30 am to 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on 703-305-4705. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. A , - 


Conclusion 



HEZROMWHUAMS 

SUPERVISORY POTT EXAMINER 
TECHNOLOGY CEMTER 2800 



RMM 

20 October 2003 


